Neural responses to acute cocaine administration in the human brain detected by fMRI.
An improved functional MRI (fMRI) method for the reduction of susceptibility artifacts has been utilized to measure blood oxygen level-dependent (BOLD) responses to acute cocaine administration in the human brain of cocaine users. Intravenous administration of cocaine (20 mg/70 kg) activated mesolimbic and mesocortical dopaminergic projection regions and showed temporal positive or negative BOLD responses. These results obtained from human cocaine users supported the involvement of the dopaminergic pathway in cocaine addiction from animal models. In addition, the cocaine administration also induced activations in the hierarchical brain networks in the anterior prefrontal cortex (aPFC) of the Brodmann area 10 (BA10) and orbitofrontal cortex (OFC). It is suggested that the dopaminergic pathways and the hierarchical brain networks may participate in mediating cocaine reward processes, associative learning, motivation, and memory in cocaine addiction in the human brain.